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Abstract. The open-charm Euclidean correlators have been computed for the first time using the ther-
mal spectral functions extracted from a finite-temperature self-consistent unitarized approach based on a
chiral effective field theory that implements heavy-quark spin symmetry. The inclusion of the full-energy
dependent open-charm spectral functions in the calculation of the Euclidean correlators leads to a similar
behaviour as the one obtained in lattice QCD for temperatures well below the transition deconfinement
temperature. The discrepancies at temperatures close or above the transition deconfinement temperature
could indicate that higher-energy states, that are not present in the open-charm spectral functions, become
relevant for a quantitative description of the lattice QCD correlators at those temperatures. In fact, we
find that the inclusion of a continuum of scattering states improves the comparison at small Euclidean
times, whereas differences still arise for large times.
PACS. 12.39.Hg Heavy quark effective theory – 12.38.Gc Lattice QCD calculations – 24.10.Cn Many-body
theory
1 Introduction
Understanding the medium modification of heavy mesons
when embedded in a hot and/or dense matter is the sub-
ject of ongoing experiments, such as LHC and RHIC,
whereas a great effort is also being devoted from the theo-
retical side (see [1,2,3,4] for reviews). Since heavy flavour
(charm and beauty) is produced in the early stages of high-
energy heavy-ion collisions (HiCs), heavy quarks and their
hadronization into heavy mesons turn out to be excellent
probes of the properties of the hot and dense medium
created during the collisions. In fact, the suppression of
quarkonium states, such as the J/ψ meson, in HiCs as
compared to proton-proton collisions is widely considered
as a signature of the deconfinement of hadronic matter
into the quark-gluon plasma (QGP) [5]. This suppression
could be also modified due to the in-medium changes of
heavy mesons, as described by the comover scattering sce-
nario (see, for example, Refs. [6,7,8,9]).
Lattice QCD is a powerful tool to study the in-medium
modification of heavy mesons through the determination
of their spectral properties in matter (see Ref. [10] for
a recent review and references therein). Despite the re-
cent progress in lattice QCD calculations, there are still
a few drawbacks that prevent lattice results from being
decisive when determining the spectral features of heavy
mesons. From lattice QCD one can determine the so-called
Euclidean meson correlators and the meson spectral func-
tions are then extracted from them. The reconstruction
of the spectral functions from the correlators turns out,
however, to be rather complicated [11]. Furthermore, the
simulation of light quarks on the lattice is computationally
very demanding and usually larger (unphysical) masses
are used.
Effective field theories in matter offer a complemen-
tary strategy to lattice QCD in order to determine the
modification of the heavy-meson spectral features in a
hot and/or dense medium. Matter below the deconfine-
ment transition temperature consists of hadrons, essen-
tially light mesons, in the low-density high-temperature
regime. In this domain, the thermal properties of scalar
and vector charm mesons have been recently obtained
within a finite-temperature self-consistent unitarized ap-
proach based on a chiral effective field theory that im-
plements heavy-quark spin symmetry [12,13]. Once the
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spectral features are known, it is then possible to deter-
mine the corresponding Euclidean meson correlators and
compare to lattice QCD results. In this way, the ill-posed
extraction of the spectral function is avoided while testing
directly the results from finite-temperature effective field
theories against lattice QCD simulations.
In the present paper we determine the Euclidean me-
son correlators for open charm mesons and compare to the
lattice QCD simulations of Ref. [14]. To the best of our
knowledge, this work is the only computation of Euclidean
correlators of open-charm mesons. We adapt our calcula-
tions of open-charm spectral functions in a pionic bath
[12,13] to the use of the unphysical masses determined in
Ref. [14]. The paper is organized as follows. In Section 2
we introduce the concept of the meson spectral function
at finite temperature, while presenting in Sec. 3 the calcu-
lation of the Euclidean correlators and spectral functions
in lattice QCD. In Sec. 4 we summarize our calculation for
the open-charm spectral function within the effective field
theory employing the meson unphysical masses reported
in Ref. [14], whereas in Sec. 5 we present our results for the
Euclidean correlators and compare them with those from
lattice QCD. Finally, in Sec. 6 we give our conclusions and
future outlook.
2 Spectral functions of mesons at finite
temperature
The meson spectral function at finite temperature con-
tains information not only on the mass and width of the
ground state but also the masses and widths of the possi-
ble excited bound states as well as the continuum of scat-
tering states. A schematic picture is shown in Fig. 1. At
T = 0 the spectral function results from the contribution
of different delta functions corresponding to the ground
state of mass m and the bound excited states, and a con-
tinuum distribution starting at 2m for 2-particle states.
At finite temperature, one expects the masses to be mod-
ified as well as a broadening of 1-particle states to take
place.
ω
ρ
/ω
2
T = 0
T > 0
Fig. 1. Schematic picture of the meson spectral function at
T = 0 (blue solid line) and at finite temperature (red dashed
line).
There exist a few theoretical approaches that can be
used to determine the features of the meson spectral func-
tion, but none of them is yet conclusive in the full range
of energies and temperatures available in the experiments.
Perturbative QCD can be only applied at very large ener-
gies and/or temperatures [15,16,17]. Using lattice QCD,
the meson correlator can be calculated from first principles
for any energy and temperature (a priori), but the spectral
function needs to be reconstructed from the lattice data,
which is a non-trivial task [11,10]. The AdS/CFT duality
has also been used to describe some features of the spectral
function, but a clear correspondence with QCD allowing
quantitative studies is still missing [18,19]. Hadronic mod-
els based on effective theories at finite temperature are an
additional tool to learn about the spectral function below
the deconfining temperature [1,2,3,4]. Therefore, only the
interplay between these techniques may shed light on this
issue.
3 Euclidean correlators and spectral functions
in lattice QCD
In lattice QCD the Euclidean space-time is discretized on
a 4D grid or lattice of size N3σ ×Nτ , with lattice spacing
a. In the limit of vanishing a, the continuum theory is
recovered. The discretization of space-time introduces a
UV cutoff scale, which regularizes the theory in a natural
way by restricting the highest momentum to Λ < pia , and
allows one to evaluate the path integrals with Monte Carlo
methods using importance sampling.
The fundamental degrees of freedom of lattice QCD
are quark fields ψ¯x, ψx, that live on the sites of the lattice
(labeled with x ≡ (t,x)), and the gluons that reside on
the links and are represented by the gauge links Ux,µ.
The primary tools in lattice QCD calculations are Eu-
clidean correlators of some operators Ô, described by the
path integral over all degrees of freedom:
〈Ô1(τ,x)Ô2(0,0)〉 = 1Z
∫
D[U ]D[ψ¯, ψ]
× Ô2[U, ψ¯, ψ]Ô1[U, ψ¯, ψ]e−SF [U,ψ¯,ψ]−SG[U ], (1)
with Z being the partition function
Z =
∫
D[U ]D[ψ¯, ψ]e−SF [U,ψ¯,ψ]−SG[U ]. (2)
Each configuration of fields is weighted by the Boltzmann
factor e−S , where SF [U, ψ¯, ψ] is the fermion part and SG[U ]
the gluon part of the discretized QCD action. Simulations
with dynamical quarks turn out to be very resource de-
manding and one sometimes uses the quenched appproxi-
mation that neglects the fermion action.
For a meson with quantum numbers H, the meson
(quark anti-quark pair) operator to consider is JH(τ,x) =
ψ¯f (τ,x), ΓHψf (τ,x), where ΓH = 1, γ5, γµ, γ5γµ corre-
spond to the scalar, pseudoscalar, vector and axial vector
channels, respectively, and f refers to the flavour of the
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valence quark. Carrying out the explicit integration over
fermion fields, the propagation of a meson from time t = 0
to τ is given by the time correlator
〈J(τ,x)J(0,0)〉 = − 1Z
∫
D[U ]e−SG[U ]det [M ]
× Tr [ΓHM−1(0,0; τ,x)ΓHM−1(τ,x; 0,0)], (3)
with
Z =
∫
D[U ]e−SG[U ]det [M ]. (4)
The inverse of the fermion matrix M−1 represents the
fermion propagator. The effects of the sea quarks are con-
tained in detM . Clover fermions, for which M contains
the Wilson and clover terms in addition to the na¨ıve dis-
cretization of the Dirac operator, are often used.
In the case of meson correlators at finite temperature
one has to consider that the temperature of the system
on the lattice is related to the temporal extent through
T = 1/(aNτ ). The Euclidean temporal correlator in mo-
mentum space
GE(τ,p;T ) ≡
∫
d3xe−ip·x〈J(τ,x)J(0,0)〉 (5)
is related to the spectral function ρ(ω,p;T ) through the
convolution with a known kernel K(τ, ω;T ):
GE(τ,p;T ) =
∫ ∞
0
dωK(τ, ω;T )ρ(ω,p;T ), (6)
with
K(τ, ω;T ) =
cosh[ω(τ − 12T )]
sinh( ω2T )
=
= eωτf(ω, T ) + e−ωτ [1 + f(ω, T )], (7)
where f(ω, T ) = [eω/T − 1]−1 is the Bose-Einstein sta-
tistical factor. In the following we omit the dependence
on the momentum p, as we focus on spectral functions
with p = 0 for simplicity, and make the identifications
GE(τ ;T ) ≡ GE(τ,p = 0;T ) and ρ(ω;T ) ≡ ρ(ω,p = 0;T ).
In lattice QCD simulations values of the Euclidean cor-
relator are obtained for a set of points in Euclidean time,
τ = τi, i.e. {τi, GE(τi;T )} for i = 1, Nτ and τi ∈ [0, 1/T ].
In addition, the lattice data GE(τi;T ) have a statistical
error due to the fact that only a finite number of gauge
configurations can be generated in a Monte Carlo sim-
ulation. The inversion of Eq. (6) to extract a continu-
ous spectral function ρ(ω;T ) from such limited number
of data points with noise is an ill-posed problem. Two
methods are usually employed to try to circumvent this
problem, both taking specific assumptions on the shape of
the spectral function: i) Bayesian methods like the max-
imum entropy method (MEM) or stochastic reconstruc-
tion methods [20], which perform the kernel inversion by
statistically inferring the most probable spectral function;
and ii) fitting the lattice data with suitable Ansa¨tze for
the spectral function, incorporating bound states, a con-
tinuum or perturbative input [21]. The fact that a priori
assumptions about the spectral function are needed makes
the determination of their shape and details at finite tem-
perature very challenging, as we do not have much prior
information on them.
There are other error sources that make the results
obtained on the lattice differ from the desired physical
ones. In addition to the mentioned statistical errors, there
are effects tied to the finite lattice spacing a, volume effects
due to the finite lattice volume, and the large quark masses
used in the Monte Carlo calculations. These errors can
be minimized by extrapolating to the continuum, taking
infinite volume limits and physical mass limits, but they
are usually tedious and not always performed in lattice
data analysis.
By inspecting Eq. (6), one can see that the tempera-
ture dependence of the correlators does not only depend
on that of the spectral function but the integration kernel
also carries an inherent dependence on the temperature.
When directly comparing correlation functions at differ-
ent temperatures, one may want to discern the differences
due to the modification of the spectral function with tem-
perature alone. In order to do so, it is useful to define the
so-called reconstructed correlator at a reference tempera-
ture Tr,
GrE(τ ;T, Tr) =
∫ ∞
0
dωK(τ, ω;T )ρ(ω;Tr). (8)
The integration kernel is the same as that of GE(τ ;T )
and therefore any difference when comparing GE(τ ;T )
and GrE(τ ;T, Tr) arises from differences in the spectral
functions at T and Tr. The value of Tr is usually chosen
to correspond to a temperature at which the shape of the
spectral function is better known, so one can reliably trust
the spectral function obtained from the lattice correlator.
Thus, the lowest temperature available is usually chosen.
In finite temperature studies of heavy quarks on the
lattice, sometimes anisotropic lattices are used, on which
the spacing in the temporal direction is smaller than that
in the spatial directions (with an anisotropy parameter
ξ = as/aτ > 1) in order to have a fine enough time dis-
cretization, although cut-off effects in spectral functions
are determined by the spatial lattice spacing.
Now, regarding the lattice setup we will use in this
paper, we consider the setup of Ref. [14], where as =
0.123 fm and a−1τ = 5.63 GeV, with ξ = 3.5. The ensem-
bles employed contain dynamical light and strange quarks,
with unphysical masses for the two mass-degenerate light
quarks and roughly physical values for the strange and
charm quarks. The resulting masses of the light and charm
mesons on the lattice are the following: mpi = 384 MeV,
mK = 546 MeV, mη = 589 MeV, mD = 1880 MeV,
mDs = 1943 MeV. The pseudocritical temperature deter-
mined for this configuration is Tc = 185 MeV and the
correlators have been calculated for temperatures T =
(44, 141, 156, 176, 201, 235, 281, 352) MeV. For further
details, we refer the reader to Ref. [14] and references
therein.
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4 Spectral functions within an effective
theory at finite temperature
In Refs. [12,13] we have obtained the spectral functions
of the D and Ds mesons in a pionic bath at finite tem-
perature. We use an effective Lagrangian describing the
interactions of open heavy-flavour mesons (D and Ds)
with the light pseudoscalar mesons (pi, K, K¯ and η) that
is based on chiral and heavy-quark spin-flavour symme-
tries. The scattering amplitudes are unitarized within the
Bethe-Salpeter approach, i.e. solving the matrix equation
Tij = Vij + VikGDΦ,kTkj (9)
in a full-coupled-channels basis, where T , V and G
DΦ
are
the unitarized amplitude, the interaction potential and
the meson-meson two-body propagator, respectively. The
subindices i, j, k denote the incoming and outcoming charm
meson(D) - light meson(Φ) channels. The effects of a me-
dium at finite temperature are introduced in this model
within the imaginary time formalism (ITF) by dressing
the mesons in the loop function with the spectral func-
tions as:
G
DΦ
(E,p;T ) =
∫
d3q
(2pi)3
∫
dω
∫
dω′ (10)
SD(ω, q;T )SΦ(ω
′,p− q;T )
E − ω − ω′ + iε [1 + f(ω, T ) + f(ω
′, T )],
where the momentum integration is regularized with a
cut-off. We note that here and in Refs. [12,13] we have
neglected the thermal modification of the pions since the
change with temperature is expected to be small [13].
The spectral function of the charm meson is defined in
terms of its propagator in a hot medium, DD, as
SD(ω,q;T ) = − 1
pi
ImDD(ω, q;T ) (11)
=− 1
pi
Im
( 1
ω2 − q2 −M2D −ΠD(ω, q;T )
)
,
where the self-energy, ΠD, is obtained from closing the
pion line in the TDpi→Dpi matrix element of the unitarized
amplitude. In the ITF it is given by
ΠD(ω, q;T ) =
∫
d3q′
(2pi)3
∫
dE
ω
ωpi
f(E, T )− f(ωpi, T )
ω2 − (ωpi − E)2 + iε
×
(
− 1
pi
)
ImTDpi→Dpi(E,p;T ), (12)
where q′ = p − q. The set of Eqs. (9) to (12) needs to
be solved iteratively until convergence is achieved to en-
sure the self-consistency of the results. In this hadronic
effective model the masses of the mesons in vacuum are
input parameters and, therefore, can be tuned to those
used in lattice QCD for a straightforward comparison of
both approaches.
The spectral functions of the D and Ds mesons ob-
tained from their interaction with the unphysical heavy
pions in a hot medium are shown in Fig. 2. In these fig-
ures we show the spectral functions for D (upper panel)
and Ds (lower panel) as a function of the meson energy for
the different temperatures used in Ref. [14]. As discussed
in Refs. [12,13], we clearly see the increased broadening
of both spectral functions with temperature due to the
larger available phase space for decay at finite tempera-
ture. Moreover, the maximum of both spectral functions
slightly moves to lower energies with temperature given
the attractive character of the heavy meson - light meson
interaction.
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0.2
0.4
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S
D
[M
eV
−2
]
×10−5 D-meson
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S
D
s
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]
×10−5 Ds-meson
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Tc = 185
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T
[M
eV
]
Tr = 44
141
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176
Tc = 185
201
235
T
[M
eV
]
Fig. 2. Spectral functions of the D-meson (upper panel) and
Ds-meson (lower panel) obtained from their effective interac-
tion with unphysically heavy pions at finite temperature.
A study of net charm fluctuations [22] suggests that
open charm hadrons start to dissolve already close to the
chiral crossover. Although the deconfined degrees of free-
dom necessary to investigate the melting of charm hadrons
are absent in the model, we still show the spectral func-
tions coming from our hadronic model for temperatures
above and close the lattice pseudocritical temperature Tc
in order to explore the validity of our results for the cor-
relators at those temperatures, as data below Tc is scarce.
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5 Results of Euclidean correlators and
comparison with lattice QCD
Once the D and Ds spectral functions at finite temper-
ature are known, we can obtain the corresponding Eu-
clidean correlators from Eqs. (6) and (8) so as to compare
them to lattice QCD calculations. It is important to notice
that the spectral function SD(ω;T ) of Eq. (11), displayed
in Fig. 2, differs from ρ(ω;T ), entering in Eq. (6). This is
due to the fact that the former contains the ground-state
peak and an additional continuum, corresponding to Dpipi
scattering states in the case of the D spectral function and
DpiK states in the case of the spectral function of the Ds,
while the latter contains all possible quark-antiquark (cl
or cs) states.
Furthermore, the dimensions of SD(ω;T ) are MeV
−2
while the dimensions of ρ(ω;T ) are MeV2. They are re-
lated through the fourth power of the charm meson mass
[23,24]:
ρgs(ω;T ) = M
4
DSD(ω;T ), (13)
with MD the vacuum value in the PDG for the mass of the
D (or Ds) meson. Note also that in lattice QCD studies
the reconstructed spectral function is usually identified
with the dimensionless quantity ρ(ω;T )/ω2.
With ρgs(ω;T ) and ρgs(ω;Tr) we can readily calcu-
late Euclidean correlators and the ratios with the recon-
structed correlators, GE(τ ;T )/G
r
E(τ ;T, Tr), for a direct
comparison with lattice data. The input spectral function
at T = (141, 156, 176, 201, 235) MeV and Tr = 44 MeV
are shown with solid lines in the left panel of Fig. 3 for the
D meson and in the left panel of Fig. 5 for the Ds meson,
while the Euclidean correlators are displayed in solid lines
in the corresponding right panels together with the lattice
data of Ref. [14] (coloured filled circles). Also, in the left
panels of Figs. 4 and 6 the ratios for the correlators are
shown with solid lines together with the lattice results of
Ref. [14] (coloured filled circles with error bars).
The first clear observation is the deviation of the cor-
relators (solid lines in the right panels of Figs. 3 and 5)
and the ratio of correlators (left panels of Figs. 4 and 6)
at small Euclidean times τ with respect to the lattice data
points for all the temperatures and for both the D and Ds
mesons. However, we note that for the lowest temperature
T = 141 MeV, the ratio of correlators lies within the error
bars of the lattice data. For increasing temperatures, the
calculated ratios deviate largely from the lattice calcula-
tions. Above or close to the pseudocritical temperature,
Tc = 185 MeV, we do not expect a good matching as
the deconfined degrees of freedom are not included in the
hadronic model described above, but one would expect a
better comparison at lower temperatures.
The discrepancy observed at small τ for temperatures
below Tc might be due to the fact that the spectral func-
tions do not contain the higher-energy states present in
the lattice correlators in addition to the ground-state, i.e.
possible excited states and the continuum spectrum. As a
first approximation, in the following we only add a contin-
uum contribution to the spectral functions. In this way, we
aim at understanding the differences with the fewest pos-
sible parameters, while trying to improve the comparison
of the hadronic and lattice approaches.
With this goal we define the lattice spectral function
as
ρ(ω;T ) = ρgs(ω;T ) + a ρcont(ω;T ), (14)
where we add, to the ground-state spectral function ob-
tained from the effective field theory, the contribution of
a continuum of scattering states weighted with a factor a.
The continuum contribution to the spectral function is
sometimes mimicked with a step function. A parametriza-
tion of the free meson spectral function in the non-interac-
ting limit is also often used and was first derived for char-
monium states in Refs. [15,25]. This spectral function de-
scribes quark-antiquark pairs with degenerate masses in
the limit of infinitely high temperature. An equivalent
expression can be derived in the case of non-degenerate
quark masses m1 > m2 [26]
ρM (ω;T ) =
Nc
32pi
√(m21 −m22
ω2
+ 1
)2
− 4m
2
2
ω2
ω2 (15)
×
[
(aM − bM ) + 2bMm
2
1 +m
2
2
ω2
− 4cMm1m2
ω2
− (aM + bM )
(m21 −m22
ω2
)2]
× [n(−ω0, T )− n(ω − ω0, T )]θ (ω − (m1 +m2)) ,
where Nc = 3 is the numbers of colours, ω0 =
1
2ω (ω
2 +
m21−m22), n(ω, T ) = [eω/T +1]−1 is the Fermi-Dirac distri-
bution and the coefficients (aM , bM , cM ) are (1,−1, 1) for
the scalar, (1,−1,−1) for the pseudoscalar, (2,−2,−4) for
the vector, and (2,−2, 4) for the pseudovector channels.
Therefore, for pseudoscalar mesons we have
ρcont(ω;T ) =
3
32pi
√(m21 −m22
ω2
+ 1
)2
− 4m
2
2
ω2
ω2 (16)
× 2
(
1− (m1 −m2)
2
ω2
)
× [n(−ω0, T )− n(ω − ω0, T )] θ(ω − (m1 +m2)) .
In the case of the D meson we take m1 = mc = 1.5
GeV and m2 = ml = 0, whereas for Ds we use m1 =
mc = 1.5 GeV and m2 = ms = 100 MeV. The left panels
of Figs. 3 and 5 contain the spectral functions obtained
for three different values of the continuum to ground-state
contribution: a = 0 (solid lines, no continuum), a = 1
(dashed lines) and a = 10 (dotted lines), for the D and Ds,
respectively. The corresponding euclidean correlators are
plotted in the right panels of Figs. 3 and 5 and the ratios
with the reconstructed correlators are shown in Figs. 4
and 6.
The inclusion of the continuum in the spectral func-
tions improves the behaviour of the correlators and the
ratio of correlators at small τ , but does not allow to re-
produce the shape of the lattice correlators1. It also per-
mits the ratios to go to one at τ → 0 for all temperatures,
1 Note that the lattice correlators we used here are not con-
tinuum extrapolated and therefore suffer from cut-off effects at
small τ . 0.1 fm.
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Fig. 3. The D-meson spectral functions (left panel) and the Euclidean correlators (right panel) at different temperatures and
values of the weight of the continuum spectral function (value of parameter a).
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]
Fig. 4. Ratio of the Euclidean correlators for different temperatures of Fig. 3 and the reconstructed correlators at Tr = 44 MeV,
considering spectral functions with the ground state only (left panel) and adding a continuum with a weight a (right panel).
as the region of very small Euclidean times is essentially
governed by the spectral function at very high energies.
However, the modification of the ratios at larger τ due
to the inclusion of the continuum is rather moderate and
only the results for the lowest temperature of T = 141
MeV are compatible with the lattice data within the error
bars. We have checked that this region is rather sensitive
to the shape of the spectral functions at energies around
ω = 3 GeV, where the free spectral function might be
not enough to describe the continuum and where excited
states are likely to be present.
6 Conclusions and Outlook
In this work we have computed for the first time Euclidean
correlators for the charm D and Ds mesons from their
corresponding thermal spectral functions obtained within
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Fig. 5. The Ds-meson spectral functions (left panel) and the Euclidean correlators (right panel) at different temperatures and
values of the weight of the continuum spectral functions (value of parameter a).
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Fig. 6. Ratio of the Euclidean correlators for different temperatures of Fig. 5 and the reconstructed correlators at Tr = 44 MeV,
considering spectral functions with the ground state only (left panel) and adding a continuum with a weight a (right panel).
a finite-temperature self-consistent unitarized approach
based on a chiral effective field theory that implements
heavy-quark spin symmetry. The goal is to compare the
calculated correlators with those obtained in lattice QCD
simulations at unphysical masses.
We have started by analyzing the behaviour of the Eu-
clidean correlators once the full energy-dependent spectral
functions are considered and have found that for temper-
atures well below the deconfinement transition tempera-
ture the ratio of correlators lies within the error bars of the
lattice data. However, as we increase the temperature, the
ratios deviate significantly from the lattice predictions due
to the fact that the spectral functions do not contain the
higher-energy components of the bound excited states as
well as the continuum of scattering states that are present
in the lattice correlators in addition to the ground-state.
We have therefore studied the addition of a continuum
contribution to the spectral functions, so as to determine
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its effect on the Euclidean correlators at finite tempera-
ture, while aiming at improving the comparison between
the hadronic and lattice QCD calculations. The inclusion
of the continuum in the spectral functions improves the
behaviour of the correlators at small τ for all the tem-
perature studied, but it is not sufficient to reproduce the
shape of the lattice correlators for temperatures close or
above the deconfinement transition temperature. Indeed,
the region of intermediate to large τ is very sensitive to
the possible existence of other excited states ignored in
our model.
In the future we plan to improve the comparison with
lattice QCD results for the correlators by considering fi-
nite cutoffs in our calculations. We also aim at computing
the Euclidean correlators using physical masses, so as to
predict the expected behaviour of the lattice QCD correla-
tors for temperatures below the deconfinement transition,
where our effective approach is fully justified.
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